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THE LOW FREQUENCY ARraY 
Giant digital aperture array radio telescope opening up a new 
window in the electromagnetic spectum at low radio frequencies 
- The largest (area & dataflow) pathfinder toward the SKA(low) - 

 250 Gb/s across the 

entire network 
 

 Large FoV, n baselines, n 

channels, produce typical 

TB-size datasets 
 

 Archiving problem and 

managing Big Data 

ILT Archive ≈60 PB (2021) 

(van Haarlem + 2013) 

9 Countries 

24+14+14(15) stations 



CONDITIONS : 
• Technological task (400 kE) 

• Annual ILT fee (90 kE/yr) 

• Signed Contract for LOFAR 2.0  

    Station (1.5 ME, 2023) 

 

BENEFITS : 
• National voting member in ILT BOARD 

• Reserved access (66 hrs/yr for 2018-24) for short programs  

• Involvement in Science KPs (balance of Member return-on-investment/interests) 

• 10% use of the Station in Local mode (2023++) 

LOFAR upgrade… LOFAR 2.0 



LOFAR-It: Management & Organization 



IASF-Mi 
BRERA 

IRA OAS 

OACa 

OACt 

OAA 

IAPS-Rm 

OA-Rm 

OATo 

OATs 

~32 FTE (~80 people) 



IRA: 8 Nodes, 300 TB storage 

4 Nodes 
4 x 12 core Intel Xeon Gold 5118 @ 2.30GHz 
10.7GB RAM/Core (512 RAM) 

 

Parallel storage BeeGFS: 4 Nodes IO : 16 Intel 
Xeon Silver 4110 CPU @ 2.10GHz 8 GB 
RAM/Core (128 RAM) 
24 RAID Disks on 1883IX Areca RAID 2 raid6 
(12 x 8TB) + (12 x 4TB) 

3 Nodes  
2 nodes with  4 x 10 cores  Intel® Xeon® 

E5-4627 @ 2.6GHz (256 GB),  
 

1 node with 4x 12 cores Intel(R) Xeon(R) 

Gold 5118 CPU @ 2.30GHz (512 GB) 
 

Filesystem: local + NFS 

3 Nodes  
4x Intel® Xeon® Processor E7-4830 v3 12 
core/2.1Ghz, RAM 768GB/1666MHz (48 x 
16Gb) DDR. DISK - 1 SSD 800GB + 1 HDD 
2TB 7200rpm, NET - IB 56Gb + 2x10Gb. 
 

150 TB storage 

LOFAR-It COMPUTING 

Cofund 

DRANOEL 

(Cofin: PRIN,EU) 

~200 TB data  

2020/21 



RCU LBA+HBA INAF & ASTRON SOFTWARE & TECHNOLOGY 
 

 Telescope Manager Specification  

     System (TMSS) 

 Monitor and Control (M&C)  

     Subsystem for LOFAR 2 Station 

 ….. 
 

 RCU 
 

 STATION (2021+) 
• INTERFERENCES (2021) 

• POWER (2021+) 

• TERRAIN (2022+) 

• ROLLOUT (2023) 

• TESTING + CALIBRATION (2023) 

• MAINTAINANCE (2023+) 

IT is the only other country to contribute to 

LOFAR tech besides NL 



Involvement in Science KPs is based on balance of Member return-on-investment 
 

o IT investment is (only) about 1/50 of the ILT. 
 

o IT science community is much bigger/active than several other communities from 

Member countries with larger investment 
 

o IT science community has potential to activate synergies with other large facilities 
 

INVOLVEMENT IN KPs : priority task 
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LOFAR KEY SCIENCE PROJECTS 

The most impactful scientific activity and technical solutions are developed  

within these communities 

(Shimwell+ 17,19, 21 de Gasperin+ 21) 

LoTSS 
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LOFAR KEY SCIENCE PROJECTS 

The most impactful scientific activity and technical solutions are developed  

within these communities 

(Shimwell+ 17,19, 21 de Gasperin+ 21) 

LoTSS 
LOFAR deep Fields 

deep F 



LEADERSHIP & IMPACT ON IT SCIENCE 

SurveyKP : over-represented (21 TI members) 
 

• 2 members in the KP Board 

• Involved in many SWG, leading 2/12 SWG (galaxy clusters, LBA) 

• PIship of LoLSS (1/2 Tier 1 surveys) 

• Synergies : 

• WEAVE-LOFAR 

• eROSITA 

• EUCLID: PIship of EDFN (1/4 deep fields) 

 

MagnetismKP : 
 

• 2 members in the KP Board 

• Leading 1/6 SWG (cosmic filaments) 

• PIship of GOODS-N deep field (..in coll with SKP)  
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• Synergies : 

LEADERSHIP & IMPACT ON IT SCIENCE 

de Gasperin+ 2021 

Additional 1400 observing hrs have been  

awarded in 2021-22 

HETDEX region 
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data/products = 60 TB 
70 TB data 
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LEADERSHIP & IMPACT ON IT SCIENCE 

SurveyKP : over-represented (21 TI members) 
 

• 2 members in the KP Board 

• Leading 2/12 SWG (galaxy clusters, LBA) 

• PIship of LoLSS (1/2 Tier 1 surveys) 

• Synergies : 

• WEAVE-LOFAR 

• eROSITA 

• EUCLID: PIship of EDFN (1/4 deep fields) 

 

Bondi et al. 

rms=30-40 µJy/b @144 MHz 

data/products = 60 TB 
70 TB data 

First attempts fo LOFAR-VLBI 
(Bondi+… see also Bonnassieux+..)  

z=0.7 

 

 
 

 

 

z=2.7 



LEADERSHIP & IMPACT ON IT SCIENCE 

SurveyKP : over-represented (21 TI members) 
 

• 2 members in the KP Board 

• Leading 2/12 SWG (galaxy clusters, LBA) 

• PIship of LoLSS (1/2 Tier 1 surveys) 

• Synergies : 

• WEAVE-LOFAR 

• eROSITA 

• EUCLID: PIship of EDFN (1/4 deep fields) 

 

MagnetismKP : 
 

• 2 members in the KP Board 

• Leading 1/6 SWG (cosmic filaments) 

• PI of the GOODS-N deep field (V.Vacca)  

     250+ hrs in coll with SurveyKP 

 
(200 TB data/products expected) 



GROWTH OF THE IT COMMUNITY  
- indicators: OBSERVING TIME & PUBLICATIONS- 

PAPERS with KPs data/pipelines 

(IT researchers) 

Open calls  



Govoni et al 2019 

Botteon et al 2020 



Govoni et al 2019 

Botteon et al 2020 Brunetti+Vazza 2020 PRL 



Govoni et al 2019 

Botteon et al 2020 

Oldest AGN 
feedback phases  
(Brienza+ ) 

Botteon et al 2020 Brunetti+Vazza 2020 PRL 





SCIENCE : FUTURE DIRECTIONS 

1. LBA  : 2021+ : strategic for LOFAR 2.0 

 

2.  LOFAR VLBI : 2022+ : new window 

 

3. LOFAR 2.0  : 2024+ : new science KPs  

 

4. SKA-LOW : 2030+ : LOFAR can drive computing/storage efforts 

and investments toward the SKA RC 
 

 

 

PRECURSOR 

Investment in LOFAR: primarily to play with science and technology with the largest 

SKA pathfinder at the low frequencies. Prepare the community for the SKA era. 
 

LONG LIVING 

LOFAR will remain a unique instrument at low frequencies, thanks  

to the long baselines (1000 km : 20 times longer than SKA_low). 

LOFAR will remain the only large interferometer sensitive to very low frequencies (20-

60 MHz): LOFAR 2 upgrade (2021-2024) will improve performances in the LBA band. 

Mapping at high resolution one 

LOFAR pointing requires 

300,000 core hrs. LOFAR is 

pushing radioA into HPC 





The family of SKA-low precursors & pathfinders 

LWA uGMRT 

MWA 

CHIME 

HERA 

NenuFAR 



THE LOW FREQUENCY ARraY 
Giant digital aperture array radio telescope opening up a new 
window in the electromagnetic spectum at low radio frequencies 
 

(van Haarlem + 2013) 



THE LOW FREQUENCY ARraY 
Giant digital aperture array radio telescope opening up a new 
window in the electromagnetic spectum at low radio frequencies 
- The largest (area & dataflow) pathfinder toward the SKA(low) - 



ILEC MIUR 2022/23 
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The most impactful scientific activity and technical solutions are developed  

within these communities 



Involvement in Science KPs is based on balance of Member return-on-investment 
 

o IT investment is (only) about 1/50 of the ILT. 
 

o IT science community is much bigger/active than several other communities from 

Member countries with larger investment 
 

o IT science community has potential to activate synergies with other large facilities 
 

1. Call for Interest : 
• July 2018 

• Feb 2019 
 

LOFAR-It Board mediated between applicants and KPs management 
 

2. Sporadic requests from researchers to the KPs management 

INVOLVEMENT IN SKPs 
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LOFAR KEY SCIENCE PROJECTS 

The most impactful scientific activity and technical solutions are developed  

within these communities 

Nature 


